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1. r(t) is the position of a particle in space at time t. Find the particle’s velocity and

acceleration vectors. Then find the particle’s speed and direction of motion. Show

your work. (8 points)
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9. Solve the initial value problem for r as a vector of ¢t. Show your work. (6 points)
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3. Find the muzzle speed of a gun whose maximum range is 28,000 m. Show your work.
(Hint: For what angle is the range maximum?)
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4. Find the length of the indicated portion of the curve. Show your work. (8 points)
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5. Find the limit. Show your work. (6 points)
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6. By considering different paths of approach, show that the function has no limit as
(z,y) — (0,0). Show your work. (6 points)
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7. Find 8f/8z and 8f/dy. Show your work. (8 points)

8. Verify that wy, = wy,. Show your work. (6 points)
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1 ' 9. Draw a branch diagram and write a Chain Rule formula for 9z/0u and 8z/0v. Show
(6 points)

your work.
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10. Use the above result to find 0z/3u when v = 0,v = 1 if 2z = sinzy + zsiny,
z = u? + v%, y = uv. Show your work. (8 points)
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11. Find Vf. Then find the derivative of the function f at P, in the direction of v. Show
your work. : (8 points)
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12. Find the equations of the (a) tangent plane and (b) normal line at the point 7 on the
given surface. Show your work. (8 points)
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13. Find the local maxima, local minima, and saddle points of the function. Show your

NI (8 points)
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14. Using the method of Lagrange multipliers, find the points on the sphere z2+y?+2% = 25
where f(z,y,z) = z+2y+ 32 has its maximum and minimum values. Show your work.
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